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w m m 

[oooi] mmmm&^?*i/?j>.&&Rxfz<Dmmjjmz.mu iussai: 

[0002] -v? *:©yiM^H4fakV ^ot, iW^-M^Va^ 

[0003] t LT , Mg-AISS „ Mg-Al-Zn^ „ Mg-Th-Zn^ % Mg-Th-Z 

n-Zr^, Mg-Zn-Zr^, Mg-Zn-Zi- RE(#±M^)^#(DJ&#^<?>£-^ 

^b<DM&&&Tfm®&&^%^*^J>>&&tlsX, Mg-Zn-RE (%t± 

[0004] titc, m&M%tmz£<>xfcm&hfcMg-im?%zn-2m*%Y&^ M&-m 
^m:Wmit-r^bxm^.m\^:mm^x\ ^ 0 
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[0005] M^lI%*%Zn-2m*%Y&&<Dm&fa&Wmi,tt4. Um420X;Xft ffl 

«#WXiR4lCM^$tb^W<^JBS©j8iS^fc5t)«> , T?*>So ^(Dtcfr. ECAE^D 

[0006] #fF^:«tl:Wfl i 3238516-^#(igi) 
#fF3Cj&2 : #fP2807374^# 

#^i^3 : «fPI2002-256370#^« (#Fr1»3fc0>*5gB, Hlfi^J) 

#Wl£i£fc4:WO02/066696(PCT/JP01/00533) 

^^ff^iU: Material Transactions, Vol.44, No.4(2003)463— 467H 

[0007] La»U&#£> % ^^(DMg-Zn-RE^'^^-ett, $l;tkfT^/K7T^<D^M3|Sf 

[0008] ^ff^miRxf2x^m^mRx^mmmmhritctmm^tixv^K mmz 
[0009] */c, ##fF^ci^i-e«, mm^&Axnmutik. im^cAEMx^n^x^ 

[0010] ti±m<D J^&^ff &%*LT*$*ufct>0-C*>9, g fcjWu -*7**sV 
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coon] ±mwm*M&:irzt£it> s *mwimzm&&m®&-?y*^i>^&n. zn& 

aJM^/o^U Y^bM^-%^U mmSMgfabf&<9, a£bteTIE5*;(l)-(3) 

(1) 0. 5^a<5. O 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

[0012] £fc, mmm&mmm&^y*^?j*&&^ hcpm^y^yv&nzmu ^ 

[0013] K&%m&mMm\^y*i/yj*&M*Z, Zn£aJJ§CT-%"^frU YSrbJjjC^- 

mm*MgfribtfM. aa>teTfE^u)~(3)&mi-^*v?iv^& 

(1) 0. 5^a<5. O 

(2) 0. 5<b<5. O 

(3) 2/3a-5/6^b 

[0014] Kmzm&mmm&^y^'t^&te , zn^ a m^%^u y^m^t- 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

[0015] ^fc, &mwizm%m&&m®^y^>vj>>&&iz$o^x. mmhcpmm:^ 
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[0016] lc«5i*53«*l8tt-v^>l>A^Ki *3V v-C, mflE*JS«a®« 

[0017] £fc, ^WJ^SiiS^iiSIBtt^^^A^f^v^, M1£.'J>ti:<bhm 

JEM> ftPtfJU ECAE, SlgC&PX, ggag, 7V* % *E3g % ftrf, FSW^PX^.T^Cl^b 
[0018] i£fc, #36K K:««i*53«iWBtt^*S^A^K:*5V >t\ mflEmtfetJPX^ 

[0019] £fc, «§PJ! iC^Siftaj^ifiSfBtt^^^A^ICfeV ^T, MIBMg^Yb. Tb 

, cftTffi^(4)M(5)«W!:ti^Wfc5 9 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0020] W »C«*il53«i*l8tt^^^^K:*5V vC\ ftfiEMgtCLa, Ce. 

Pi\ Etu Mm^tl ? Gd^^^^^^$tt5^V^<i:t ) l#CD5c^^tf--ecM^ 
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(4) 0^c<2. 0 

(5) 0. 2^b+c^6. 0 

(6) c/b^l. 5 

[0021] *mmKmzm&&nm&-*ri?'*i<'VJ>>&&izm tfriEMg^Yb, Tb 

, La, Ce. Pr, Eu, MmRXFGdfrbt£%mfabm&£th%&ft<thim(D7vm&& 

$Y~edm*%^mu cRxfdfeTmn (4) - (e) tmitrzh, x& (e) & (7) & 

(4) 0^c^3. 0 

(5) 0^d<2. 0 

(6) 0. 2^b+c+d^6. 0 

(7) d/b^l. 5 

[0022] fcmzm&mm®&^y^>vj*&&te. zn^ a m^%^u YSrbM^- 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

[0023] !31««il5a^i«tBtt^^V^A-^H:, Zn&aJDK Y^bM^ 

aWUs^Mg*^9, a^b«TIB^:(l)-(3)^fc-r^^^A^ 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 
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(3)0. 5a^b 

[0024] Kmzm&mmm&-?iy^>'VJ»&&te. zn^a^%^mu Y^bj^ 
mmm^m, m^^^y^^^mmm^mm^^t\z.^<>x^vzf^(Dm 

Rxfnmmmmffimm&mirz^t&ftmtirz. 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. O 

(3) 0. 5a ^b 

[0025] *&wKm%M&&mm&^y*^vj*&&K&^x^ mmhcpm^y 
&&&&&&&&& \ 

/bis v ^b&Z. £3W*U/ \ 

[0026] sat, *mwimzm&mmm&^y*i/VJ*&&iz%>\,^x, mm^mmmmm 
*mwizm%m&mm®&^y*i/VJ*&&iz#>\,^x, mmmmnnmi-i 

[0027] Sfc, ^B^^^i^^SiftlStt-^^^^^^^VNT, ffifMwSK^feia 
^<D^m^j^fi-^^{*O%S4O%WTT^^i:^0*bV\ 

JB<£. If tUU ECAE. 3ISdJPX, Sg3£, TV*. &if . FSW#PX.K.U^*Lib 

[0028] ^PJ{C#^,ffi5««ISH4^^^^^{-^V>T, HUgSiltfedPX^ 
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[0029] \Z.&%m&mm^y*^VJ>.&Mz.#>\ vc, tftfEMg^Yb, Tb 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. O 

[0030] *mm^&&m&mhm^y*^vj*&M^^x^ mmM S \z^ c e , 

c^TIB^; (4) RXM5) *Mtc-fzth*smx$>z> 0 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. O 

[0031] ~at^ \z.&z>M &mmm®i^y^>VJ*'fr&izm ttjiEMg^Yb, Tb 

, Sm&tmd/^ib&5^ibMiR£^ 

, La. Ce. Pr. Eu, MmRXFGdfrbf£%mfabm&£ftZ<Pte<ti>im<D5zm&& 

fYxdm^/o^mu cRmnrm^. (4) - (6) zmtdrz. th -*jmxfoz> 0 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. 0 

[0032] ifefc, *$&W \^&%m&mm^?*^VJ*&Mz.#>\ ttfiEMg^Al. Th, 
Ca, Si, Mn, Zr, Ti, Hf, Nb, Ag, Sr. Sc. B, C, Sn, Au, Ba, Ge, Bi. Ga, In 
, Ir, Li, Pd, Sb&Wd»b*5^^»tR$n«^^<^ia©^*«:^W-TOIS 

[0033] m«si«gfc*i*5«irtt^^>^ &&&<Dwmjrm*, zn^ a m^%^mv 
, YM^%^tt, a«fP^Mgd»e>^0x atbttTiesSd) - w&mit-r^r* 
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(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

m.&^4oox:— 55o°c x ^s^ra^i^— i5oo^-efe-5^/5W*uv\ 

Sk\\ ^.(Dm^m^M^Wi^ t&S^150 c C~450 < C, 4&ffiB#FWl#~ 1500# 

[0035] tat, \zm%mmmmm^y*^j*&&<Dmmxmz.3o}, vr, miem 

J^^ro^L, cteTfBst (4) &U?(5) ^fci~^ ^ "TtgT^So 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0036] *tc, i£m%m&&mm&^y*^j*&&<Dm&xmK&}, ^ ttfiEM 

giCLa, Ce, Pr. Eu, MmRXfGdfabte%mfrbmn&nZ'J>t£<bhim<D5zm& 
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(4) 0^c<2. 0 

(5) 0. 2^b + c^6. 0 

(6) c/b^l. 5 

[0037] iEf^ iz.mz>n&mM m^y*^v&&&<nw&%mz.m vc, ttriBM 

J®^-%-^#U La, Ce, Pr, Eu, MmRXFGdfrbteZf$fabm$l&tlZ>'Pti:<bi>l 

6) (7) &mi£Tz.&> -*smx&z> a 

(4) 0^c^3. 0 

(5) 0^d<2. 0 

(6) 0. 2^b+c+d^6. 0 

(7) d/b^l. 5 

[0038] *mWimZm&J&m®&^y*^V^&<Dm&Xm^ Zn^aW^%^\^ 

. Y%hm?%^u &m$M S frb!&v). atb^riB^d) - o) zmtc-t'??* 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

[0039] ^ ^mmicm^mmmMm^^^^^m^m^^^x^ mmM 

gfCYb, Tb, SmRXmd^ht£^m^hm^n^^<t^im(D^m^fYXc 

m?%^u cftriE^: (4) mi (5) ^mt^r^th -*jmx&z> 0 

(4) 0^c^3. 0 
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(5)0. l^b+c^6. 0 

[0040] wt. K&zm&&M®&^y*i'V&&&<DMmjjmz.&\, vt\ huism 

gfilLa, Ce, Pr, Eu, MmRTfGdfabt£ZMfrbmfc£ft%&?J:<khim<DKm& 
1^fhT*cJj§CT-%^U c teTlE5£ (4) RXf (5) Sr^fc^ th ^jmx&Z> 0 

(4) 0^c^3. O 

(5) 0. l^b+c^6. 0 

[0041] fcm%m&mm®&^y^>vj*&&&m^m£te\< ^r, itu sem 

g^Yb, Tb, Sm^U^d^^^P^^^$tl/5^^<^l®<^7C^^tfT*c 
Jj§^%-^TU La, Ce, Pr, Eu, MmRTfGdfab?£%mfrbm$ltStlZ>'Ptj;<bhl 

m^m^uxdm^/o^u c^^df*riE^:(4) - (6) &mtii-z.bh 

(4) 0^c^3. O 

(5) 0^d^3. O 

(6) 0. l^b+c+d^6. O 

[0042] */c, \z.^^^^nm^^^^^^<omm^m\^\ ^-c, miem 

gt'Al, Th, Ca, Si, Mn, Zr, Ti, Hf, Nb, Ag, Sr. Sc, B, C, Sn, Au, Ba, Ge 
, Bi, Ga, In, Ir, Li, Pd, SbRTWfabftZmfrbmfc£hZ&te<thlU<D^m 

[0043] j&sm izm%m&mnm&^y*i/VJ>>&&<nM&Jfmiz.&\, vr, mmm 

l&bPXte, JI®, ECAE, 3ISdJPX, Sgag, :7V*, ijteag, ilff , FSW^PX 

9, tuiBSn^nxtt, jre, #mu ecae, w»L tv*, ^at, mf , 
Fsw^DXo5*>mM-t?^m^-^t?-iir-e^RrHB-efo5„ 

[0044] £fc, fC#S^§tSi«Sg'l4-v^^ f >^'a-^^Miit^fe^*5V ^"C, MIEM 

tfcUPX?rff5^i^3l*«15^TT^5rt^^L<, £fc, <fc«90£Ll^M*tt 
10^TT*fe§ o *fc, BiffaMtfelJPX^fT5^<^llHlfefci9O^*tt0. 002^X4. 6 

[0045] ft, m&&kt±. mm^te¥<D%k%m.\z. £ox*^±/^tit& ^n&m&m&ci- 
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[0046] <au ^y^^<^^SU^^f^5X@^fr5iS3SlSi«iatt^^^^A^^« 

&mm<. Bm%im&200MPeiSXT<r>h<D&mir o sat, ^y^m^m^m^n. 
mm, jzm. mm., ECAE#£&fflv\fct>©-oa!>5„ s^^kus, jbem, 

}f £tk ECAE, §|#&#, Jg& TV*, feat, ft If , FSWft£*&)gfflU-0|>&V\ * 
[0048] #38W ^«Sili^ii5«Btt^^>!>^^©«i3g^fe^*5V ^T, tfrfEffc 

v\ 

[0049] «§W t^Si^^ilSWtt^^^A^Ofilat^fe^ j3V ffflEM 

t^PX^ofc^^^^^^A^^^ft^hcp^^^v-^A^Ofe^S 

[0051] ^T> ^^^^^^^^OVNTtft^i-So 


WO 2005/052203 


12 


PCT/JP2004/017616 


[0052] MfflM«^lB^^tid«ftat#^M:. ffi^PXgyb3V^ffi14#nX«fc: 

[0053] £fc, «8$«J1«^^$;^ 

[0054] Mmmmmmmm^m^^m^mm\i^.ir^t^x^x^:mmmmmm^(D 

[0055] *fc, mmxfem&istzMmmmmmmm la^i/y^mm^-ztix^ ^ 0 

Mt5tiZ>b3%x.bti, m^xmm%.&nt>fhZ> 0 

[0056] hcp«^^^->A+B^^^(Dfe{4^tfr^^j;t)^^^!>A^^ 

[0057] (HJSO^l) 

3yv£l±(D&&XfoZ> 0 
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[0058] *mM<DJ&miZ. «tSMg-Zn-Y^<Dm^ffl{*IH8 tC^i-H-I-C-D-E-H 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

[0059] ^^ife<D^S^O:^Mg-Zn-Y^<DjiB.^ffl«> $f*L<«El8{C^i-F 

-G-C-D-E-F(D||-e|Stf^HT^§„ i-#fc>*>s M#&tf>-^*£raMT-%£U Y 
3rbJPi^%£:1-5^ a£bteTiE5£(l) - (4)%mtc1rh<DbftZ> 0 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0. 75 ^b 

[0060] £*: s *mm<Dfcmz£%£v&^\,^M S -zn-Y&&(Dm)&mmi-±. ms^-r 

A-B-C-D-E-A<«T-ffltf^ffl-efc3o fft^s K^^*£aJPjC^%tL 
, Y^bJ®T-%i!-r5^, a^b^TIE^(l)-(3)^mi-fc0^^ 0 

(1) 0. 5^a^5. 0 

(2) 1. 0^b^5. 0 

(3) 0. 5a^b 

[0061] m%i<D^mtf5mT%U-tx*hz>b^ #^&n* (xnmm ^mr-r^m^h 

[0062] ^fcM#&^-^#*^o. 5m^%^m. xitY(D^mA^i. om^yo^mxfrzb 
&mRTfm&<D<i?tj:<b^^T]ifr&^ftfcf£z )o tot, m%t<D<smML<DTm 

£0. 5M^-%i:U YO^M^TRB^l. 0fl^%£-r5 o 
[0063] %k&RTfm&<Dm±fe&%i&0. 5-1. 5MT•%^*5V^T®^i^5o ffil&^f 
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[oo64] &mM<DMm<DMf^zn-Y^y*i/VJ*&&~efe, mm^m^^^^ 
[oo65] (mn<Dj&m2) 

[0066] *HJg(D^^J;§^^iy^A^om^|S^ x Zn(D^-#*^aJ®^-%^U, 

, a, b^.U?c{*TfE^(l)-(5)Sr«fc-rt>(Di:^ 0 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0067] -£tc. *mm<DT&mK&z>i&i£L,\ ^y^v^&m&tfmmfe. ztkd^m 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0. 75^b 

(5) 0^c^3. 0 

(6) 0. 2^b + c^6. 0 

[0068] sit, ^j6<D^{ci6<t«90*bv ^y*i/&j*&&<Dm)$.mmfe. zn<D^ 
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(1) 0. 5^a^5. 0 

(2) 1. 0^b^5. 0 

(3) 0. 5a^b 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0069] m&t<D<£mm&5m?%&>Tkirz > m& . Y(D^m&m*%&Tkirz>m& , 

[0070] *mM<Dmm<DMz-Zn-Y^y^>VJ*&&l£&\^Xh, 

[0071] mm<D^m3) 

4^ni^_h(D^T*fe<9, m4^mi*. La, Ce, Pr, Eu, MmRX^Gd^h^m^hm 

[0072] *mM<D^MK&^y*^j*&&(DU&%mte., Zn(D^mM^am^-%tU 

b, a, bRTfcteTm#:(l)~(5)&mt£.1rh<D, X«(D-~(3), (5),£XX(6)£^c 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 
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(4) 0^c<2. 0 

(5) 0. 2^b + c^6. 0 

(6) c/b^l. 5 

[0073] *mm<DMniz£z>i&tzi,\, ^r*wj*&&Dmt&Kmt3i, znco^-^r* 

X-cm^/ot-r^t, a, b&TJ«cttTiB^(l) — (6)Sr«fci-fcO % Xtt(l) — (4), ( 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. 0 

(3) 2/3a-5/6^b 

(4) 0. 75^b 

(5) 0^c<2. 0 

(6) 0. 2^b+c^6. 0 

(7) c/b^l. 5 

[0074] *^©^l8lCj;^9#*UV^^i^A^©j|^ftttBBtt, Zntf>^*Sra 
JRjC^-%£U Y<^**SrbJB^%i:U lXte2^±(Dfg4^<D^#*^f|--ec 
a,b&tfcttTIB^(l)~(5)^fc-rttf\ Xtt(D-(3), (5) 
(6) Sr?«fe-n>©^«„ 

(1) 0. 5^a^5. 0 

(2) 1. 0^b^5. 0 

(3) 0. 5a^b 

(4) 0^c<2. 0 

(5) 0. 2^b+c^6. 0 

(6) c/b^l. 5 

[0075] _hiE^(6) k-rzm& « % i. m£Q±2<irzb&mmftmmmav>j&&.<Dy}%k 
[0076] m&<Dfs#&&5m¥%$iTk'rz>m&. ixte2sx±<Dft±mjc£<Dtt&& 


WO 2005/052203 


17 


PCT/JP2004/017616 


M7nm<D<smm&&&~?i. om*%&>±k-rz>m&^ mm^mmitmrnx^ 

[0078] (mM<DMM4) 

55nW ±(D&&X*$>Q, ^TC^fi, Yb, Tb. SmRX$Ndfrbtj:Z>mfrbm$l&tlZ> 
lXta2£LJi<£>5c^-e&^ %$5ytmte. La, Ce. Pr, Eu, Mm.&r^Gd;5^&£S^ 

[0079] ^:|life<7)^^«t6^^v'!>^^©m^H{i, Zn<D^r*£aJD§C^%£U 

lX«2^_h<D^55n^^#4^ff-edim^%^i-S^x a, b, aK.tfdteTiB5£ 
(1) - (6) &mtci~h<D, Xtt (1) - (3) , (6) RTf (7) &mtdr-b<Dkfj:Z>o 

(1) 0. 5^a<5. 0 

(2) 0. 5<b<5. O 

(3) 2/3a-5/6^b 

(4) 0^c^3. 0 

(5) 0^d<2. 0 

(6) 0. 2^b+c+d^6. 0 

(7) d/b^l. 5 

[0080] *mi&<Dj&mz£%fr ^y^vj*&&(Dm&.%fomte, zn^tt* 

£a W/o£U Y^tMbH^%^L, lX«2^_h<Dm4^^£D^*^m- 
Xcm^%tU lXn2)^±<Dm5^<n^M&&$)rX~dJ&^%birZ>b, a, b. c 

RxfdnrmmD-wzmti'rkv), xf*(i)~(3h (7)^(8)«fc-t-^o 

(1)0. 5^a<5. 0 
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(2) 0. 5<b<5. O 

(3) 2/3a-5/6^b 

(4) 0. 75 

(5) 0^c^3. 0 

(6) 0^d<2. 0 

(7) 0. 2^b + c + d^6. 0 

(8) d/b^l. 5 

[0081] £fc, &mm<?>j&fflzj:z>£*)m&u, ^y^vj*&&<DU$mm&. zn^m 
, cs.^d«Tie^:(i)-(6)^#ifc-rt<D. x«(i)-(3), (6)^(7) &mtc-f% 

(1) 0. 5^a^5. O 

(2) 1. 0^b^5. O 

(3) 0. 5a^b 

(4) 0^c^3. 0 

(5) 0^d<2. 0 

(6) 0. 2^b+c+d^6. 0 

(7) d/b^l. 5 

[0082] ±mm7)t-tz>m&^ i. 5m£*>x%<ttb&mmffiBmmft<omj&<D$b%: 
[0083] z n> y, m47t,mR^57vm^^r^^m^6. om^siT t-rzm&i^ 6% 

[0084] ^^Jg^^^^Mg-Zn-Y^-^^^^^^^ioVNT^, ^t&#tt^#Sr# 
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[oo85] mn<Dm&5) 

*mw<nmiM<DMn5 \z.x^^^^^^bvx\t % mm^m 1 -4<z>m/$ 

lCMe&1)Ux.ti^y^?J*&&tfmf bthZo ffiU MefiAU Th. Ca, Si, Mn, Z 
r„ Ti, Hf % Nb, Ag, Sr, Sc. B. C x Sru Au % Ba, Ge, Bu Ga, In. Ir, IX Pd, Sb 

[0086] mmmmQ) 

m^400 c C-550 < C, ^a^ra^l^— 1500^(X«24NF^)^-r ; 5 

[0087] #C^, ttilE^^v'^^^^^^il'lltelJPX^^o ^M£k!jPX<D2f£c£LT 
tel. ^Rf^tfjU ECAE(equal-channel-angular-extrusion)*PX&, 3l&d»P 
X. $&5t, TV*. <E3g, FSW(friction stir welding;^jt^^PX, 

muz£%mmm&m&5%&±birz~btim&L^\ 

[0088] ECAE^PX&te, n&Km-teT>^fr&mAttfchbiZ/<xmmmMttfa 
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^5t^^^^^Px.T3S^S.U?^^^^^fci^^^#§^&T*fc^ 0 ECAEO 
/<*\mmtL,Xfel— 8^5$W&U/\ £V)1fr^<n3— 5s<XXhZ> 0 ECAEC^P 
Hm^Um* 250 < C^_t500 < C^T^*bV \ 

[0089] j£Mtz£%Mmoj:*ft?mr&te, &.mum&25ox;sx±5oox;sxTbu jet 

[0090] Z\mnX.iZ£Z>MmilJ:Zft5M&fc. 3lifc!JPX£mgl£>Mfi^250 < C^X50 

^5t{cj;6Mtfe5)PX^=fT5^-^, ^*PX^rtf5l^^ffi.S^250 < CWX500 < C 
£*T\ MIB^5t*PX<D*RX^^5o/ 0 ^j-- e ^-^^^LV\ 

[0091] MiE^^i/i>A^^it^(viff5iitfct)Px^ x mht^^m^o. 002WX4 

. 6MTX&<>XB^mn5UTXh%^bibmtil,\,\ *fc, MIEiltfe!)PX», m 
htc<9<Dmm&0. 002^X4. 6&TXfo<>Xm^MAnO)^TX&ZZ.b&£WiZ 

[0092] ft, ECAE^PX(7)^*f*0. 95—1. 15/[il-T?fc<9. ^Jx.^ECAE*PX^16IUtT 
ofc#^<Di^^4{^0. 95X16 = 15. 2bf^V^CAEM'XJksmff<>tz.m^(r>m 
ItttO. 95X8 = 7. 6£&5 0 
*fc. Jfmb^PX<D^*{i, ^tULJt^2. 5tf)|§^o. 92/lIJ^fc9,4fMUfc 

^4<o#^^i. 39/[Ei-e£>*K If tttutasio<£>#^2. 3o/[ij-e&9. if mut 

^20O*§^2. 995/0-efci9. JfmUfc^50£>#^3. 91/[H'T?& , 9, If ttiL 

Jt^iooo^^4. ei/m-e^^.ifttiLit^iooo^^e. so/mx&z* 

[0093] XfB(D e t5^^^>!>^^^^Mt^PX^tTofcMtfetlPX^«, 

^»S«5t^o^^<0^^{i5%^X(J;t)»*b<filO%J^X)^<9, 
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[0094] mm&mmwammton&KKkb-mnm&xtzm&^x^z. ts/t, mm 

[0095] fu!E^^>">iv^tS3£^M^ 

, SOO'C^X^'f-St, Mtfe!)PX{cJ:oT^Px.b^c:M*^^ Jr ^-fe: / v$tbTb^d^ 

[0096] z<om&m^<>fc&<omi^T.mz<>^xti. m&m&ft5ift<DM&j3tij:mz. 
&^x&y#-xmmRT$&mm&kbiz±g.*tz>o tut. m^m^mmni: 
m\z.hmmmmtmmi^ %mzm^xh C mi£^y^>v&ftRx^mMmmm 

tiz&Mi%L<D¥-i%m.m*o. 05nm£jL±xh% o 9^yj*mmz.&^xtem&&m 
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[0097] Mmnmmmmmmn<D&ft<th-i®temmxnm\BiL'X\,^ 0 mem 

[0098] ±mmm<Di&ffiii-6iz£ti^ ^y^v^&<Dfc*\jz.m^ mx.\-fmmR 
m&m-mirz>z.bftx$z> 0 

[0099] mM<D]&M7) 

Mg x ZnRTfY&*gt?3rtSX±(D&&X&Z> 0 
[0100] ^mM<D^^CX^Mg-Zn-Y^^<Dm0.^m^®9K^A-B-C--D-E(D 

mxm&^mxhZo i-#t>*>, m^^mm^w^/ob^ Y<D*gmmzbm^ 

%b~rz>b, a£bteTfB5£(l) ~ (3) &mtc1rh(DbteZ>o 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

[oioi] m$&<D-$mm&5m^%u±.xibz>b, mmmxitmm ^mr-r^m^t^ 

r-rz>m\v]tfhz>frbx2bz> 0 
[0102] *fcffi^co^^-*^o. 25j©^-%*«, xnY<D^mm. 5w^%^mx&z> 
bm&Rxim^^^b^^th^^^iz^ Uox, m%i<n^mm<DT 
&g£o. 25m^%bu %±m^m<D^^m(Drm^o. m=F%b~rz> 0 z.<dx 
jicm^<D^mRxj^(D^mM^ti^n(DT^mm(DMmiiztt^xiX2b 

[0103] &mAT$m&<Dm±nm&i&o. 5-1. 5m^%iz^^xmmKf^ 0 m&<gm 
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[0104] &mm<Dtem<DMg-zn-BE^iy*i/VJ*&&ett: y ffi&i,tcmffl<v*smA& 

[0105] (^Sfe©^ffi8) 

a, bJtr^»TKS:(l) — (5)Sr*Wt-rt©i:<e5o 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

(4) 0^c^3. 0 

(5) 0. l^b + c^6. 0 

[0107] m^<D^mm.^m^%wrtir^n^, ixn2&±<oft±mjm<&&^m& 

©£#Jb&*0. 5MT-%W_h£-r5S£te, HJfe©?g*7£|i3«&-C*>5o Jg45c 
[0108] *^ife(D^liC9Mg-Zn-RE^^^^A^{C^V^ x 
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[0109] mmmm9) 

Mg, ZnRtFY^tf47nX«57C^±(D^-efei9 % ^45n^«, La, Ce. Pr. Eu 

[oho] *mm<Di&Miz£z^y^>vj±&&<Dm)$.ifcmte, zn(D^mA&am*%tu 

b, a> b^.u?c«TIE^;(i)- (5) &mtcirb<Dbtez> 0 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0111] m&<D^mm:S)% = {'%VXfb-fZ>m& , lXte2U-t<V%r±M7cm<D^m* 

^*&o. sm^ro^jiiri-sasi*. mmmm7tmmxh^ 0 tit, m^m 
<D^mm(D±m^2. om?%ti,i£m&n. m^m^mmm^b^^hxh 

[0113] (Hiio^sio) 

i¥hfiimm(Dmrnm^r<D^y^^mmmmm-r^h<Dxm. m*mz 

Mg, Za&. tmrg-tf 55c^±^^l?fc«9, ^455^}*. Yb, Tb, Sm, NdRX^G 
dfabte%mfrbmn£tlZlXte2&±<D7t.mX3b<9. Sg57C5ff ft. La, Ce. Pr. Eu 

[0114] *mn<DMMic£%^?*i/'y-j*&&<Dm!$.$fomte, zn<D*smm&am*%bu 
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Y<D<&mm&bm*%tu ixte2M±<Dm4jcm<D&m&&&m-x c m?%bu 

(l) - (6) &mtc-rb<Dbt!:Z> 0 

(1) 0. 25^a^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5a^b 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. 0 

[0115] zn, y, m4Km%a$%h5jtm<D&$r^mm:G. om^%^mb-r^m^ , zn, y 
bmmx»h% 0 

[oi i6] *mm<Dj&m<DMfr-zn-i<E^y^>>?j*-&&fc vot>, &&t&mz.%m* 

[oii7] mm<Dj&mii) 

^mm<Dmm(D^mii^^^^^^bvx^mm<DmWi7—io(Dm 

S$fcMe&tox.tc^y^>VJ*&&tiWifbn%<> {§.U MettAU Th, Ca, Si, Mn 
, Zi\ Ti, Hf, Nb, Ag, Si\ Sc, B, C, Sn, Atu Ba, Ge x Bi. Ga. In. Ii\ Li % Pd, 

sbRxrv^h^m^hm^M^<bhim(D^mx^ 0 i<DMe©^titt 

, ttL<D&W&&Wrz>Z.b&X%Z 0 m*.t£. Mit&^&mmM4tf£bim&&%> 

[0118] mm<D^mi2) 

^mM(Dmm(Dmmi2iz.x^^^^^<Dm^mK^^xmm^ 0 
mmcDten7- h<d\, ^^(Dm^h^^^y^^^mmvxmMu 
^y^v^&m&mzftZo mmm<D&nmm%ioooK/fj>£iTxfov)^ 
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[0120] #cv vc% ^y^m^mmim^&mxi-immnjimm^m^m^^x^m^u *& 
sc^Ms&ML-ob&v^ tas^oor-ssor, 

timmz, 150 < C-450t:<D?aST*l^-1500^(X{*24^^)(7)^3®^JiU 

[0121] ^/^©t*^tt«*.fcr^y— ;vy<D%m\z— m.mz.m^btix\^ 

o 

^^m^x^mm^u ^m\M^m^mvxh^\ at^ ^vzfimtmmm* 
[0122] mft^7jmmmokz.mmnj:&ft5z.b\z£*). ^^mmmo^m 

?**~%/vTti^ytet*<DmrteLtoJL&m&to^xh^\ mit^mmz. 

, $^(ciiffiJDX^7^Wnx^n^T^^v\ m^^y^^mm 

[0123] -(DXoiz.mmun^n^tcmmni:mn, ^mz^^xhcpmm^^y^n 
mtm^nm^x^o MmMmujLZft<>tcm<DMm\ij:m^\^xi^ 

M^nX£fT5ii^g|3£4^it^^^ 

o 
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[0124] Mm^7&ftm&mzmmnj:&n5&<Dm&mzi5&T^&zzb*wtiL 

[0125] ffrlB^y^^^^M^PX^fTo^(DMmiPX^t^^^bT^ 

<!6<5o 

[0126] ±mmm(Dmmi2xn,m^m^mm^^tKx<>x^^m^mm^i¥m: 
-rz^b^xv)^ %mt>mmfci-z><Dx\ mm<Di&M6\ztk^x£<9£<9m%im>mm 

[0127] ±mmm<D^m7-i2^xti^ ^^^^^^(om^t-m^ mx.ttfo& 
Rx^m^^m^m^^ti^4T^m^ti,x<Dm^mvx^ m&Rx^ 
m^bh^mmimir^u^M^h^m^mm^^^^^Rx^^mm. 
j?fe&mm-rz>z.b&x%z> 0 
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[0128] sir. mmmz.^xim-rz>o 

[0129] mi&m2X*n, 96. 5j^%Mg-l]j^%Zn-lJJ!C^%Y-l. 5JDK^-%Gd<D45G 

[0130] M1MM3X*n, 97. 5j^T-%Mg-l®^%Zn-2ig^-%Y-0. 5JSiH^%La<D45c^ 
^^!l4-e«, 97. 5jjjC^%Mg-0. 5l^^%Zn-l. 5jJ§H^%Y-0. 5jjjC^-%Yb 

o 

[0131] mM&\5X^ 96. 5M^-%Mg-lig^%Zn-l. 5j®^-%Y-lMT-%Gd<D4^c 

mmm6x^ 96m^%Mgr-im^%zn-3m^%Y<D3^^^^^ 

[0132] JtWJl-C«, 97^%Mg-lM^%Zn-2^ 0 /oLa(D35c^^^i/^'^^ 
JtW>l2-e«, 97ig^%Mg-im^%Zn-2^ 0 /oYb<D3^c^-^^V^^ 

[0133] it&m3Xfe, 97^%Mg-lM^ 0 /oZn-2M^-%Ce<D35c^^^v'^A^ 
JtWJ4-e«, 97j^^%Mg-lJ®^%Zn-2M^%PrC>37C^^^>'!>A^ 
ltW!j5-e« x 97M^%Mg-lMT-%Zn-2m^%Nd(D37C^-^^^!>A^ 
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[0134] 0f%MbVXte, 98J®T-%Mg-2M^%Y(D25n^^^^^^^fflV^ 0 
[0135] (Hi£#<£>jffi&m£l) 

m^tl^tKDU^M^^yh^MU Z.fth<D4^vYfrh <S> 10X60mm(Dg 

^©^ B m^^*?ria 1 — 0 7 fd^-To 

[0136] nufas, ^tm&mt^i, 2^ti^n<Di&M 1 ffin<D^m^£tix\,^ 0 
m3iaz, mmm2<D^ s mM(D^M^^tix\^ 0 ®4W3\ %mm3, 4<d^ b 
mm<D^M&^£*hx\,^ 0 m5izfe, mmm<&ffiMim$$<Difm^£tix\<^ 0 
m6izfes it^m3-9(D^ B mM(D^M^m^tix^^ 0 m7iat. ^m^m, 
mn<D^Mt>^£tix^z> 0 miow^ mmme^^mm^M^^tix^^ 

o 

[0137] mu m3-m5^m-rx^ mmmi-6<D^^y^^iatMmmmmm 

tei$.£tix\t^\ 
[0138] %mmi~Gm*itmfti~9*fr^fr<D&Mimm*b 

Z><DiZ.ML. RE^La, Ce, Pr, Nd, Sm. Eu, Gd, Yb<Dm^itMmM^Mm&^ 
l&f&£tvt&\ Gdte, La, Ce, Pr, Nd, Sm, Eu, Ybb'>\J£WlftmteiX&Q. G 
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YK Tb, Sm, Nd^.U?Gd«, Mg.-Zn-YiZ.mU'tZM&ia^ 5. 
WT^f), MmMmmm&<DB}$.Zm?t&\ La. Ce, Pr, Euili'Mmli, 

[0139] Jt^Jl^it#O^f B ^f*10-30 » m@^-e&9, Jt^j2<^^#(D^ 
^^{*30— 100 ju m@g-e&9, Hii^Ul^atWOi^^#^20— 60 m 

&«9. ^^tihmm^m&MiMmmmztitco -aft. itmm2<Dmmu<D^m. 

[0140] 

[0141] (ECAE^PX) 

±IE<DHife^Jl^t^JtUE^I 1 > 2^n^O^5t^^400 < t:-eECAE*PX5rJ6b 
fc„ ECAE*PX^{*. W^ic^— ^thT^^A-rS^ft^^feJ-W^^ 

*P l42mm/#©- ^-Cfe-So 

[0142] (ECAE;DPXfcttf>fcV;*7— *m&&9l) 

ECAEmi:&MVfcM&&¥ry#—xmmM&K£QWffiLf^ 4HI^ECAEiPX 

mmmi(Dnn^96Uvx^,ECAEMi:m(Dm^utitm^xio—2o%(Dm^ 

(D\iH±tf&btltc 0 8HI(DECAE^PX5:b^5|Sf-ett, 4[llOECAE^PX?rbfct^ 

[0143] (ECAEiPX#OJ^^mj^) 

ECAE*PX^i£b^'^^(7)m^li^^SEM, XRD^ioTfrofco ifctfe^Jl, 2 
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#PX£Lfc|*m:i2. 4[i](DECAEto 

o 

[0144] (ECAEtoj:tt<DB\m$&&d 

tz.$m<D>}mf$mz^^xfe, vasmu 2(Dm\xn.2ooMp a ^r(D^^mtit 

2~3%<D#tfb^£&V^{;i;ttU 'MMmi(0^,mX\t2mMPa<D^\K^titl 
[0145] g|12te, mMmi(DU.fM^375X:(DU^XE.CAEmj:^m\,tim^(DBCAE<D 

UTS 

El 13f* % ^ife^Jl(D^:3|Sf^400 < Coa^'eECAE^PX^Ufc#'^<^ECAE£D 

UTS 

[0146] |gll2^U ? IEI13^^ECAE^^ 0 ^IlI#[^<bT^^3l*^#<b-rV^o■r l b, ^*U£ 

[0147] (ECAE#PX|t<£>!!&&yg) 

4HKDECAE*PX^Jfebfc^$r225t:T^m^b, flW#|$£ES&£<fk;0>il 
#%P^Lfc 0 H16^Il<^i*|S|--e«, 225 < C^^3S^i-r^T^$^$^ ) ^ [ S]_h 

[0148] ^01JlCO^itW^375 < C*-eECAE<D^PX?M^T(f?>i:(iP*>^»!ll 
(D^^W^400 c C-ef^<375 < C-e4|l!(DECAEAPX^-r^) , ^»[Jl(^ECAE 
jjPX#<D|^^^|{*300MPa^l2%<Z)#U?^LfCo -tLX, ^(DECAE^PX^jfe 
b/c^^225 c C<Z)^a^i-ii:^ < J;«9, 3l^i*$^J:5|$fKj&;ty*320MPa 

[0149] mmm6<Dmm&&<D&MU 
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[0150] (^096— 42^H:^10-15©^5t^(D^mb^O#tt) 
^t-#ffiUfiS&TWfflUt^#ffiU&nX£r^^ 

[0151] [^1] 
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Mg-Zn-Y-feflP m &&mMto&& 



(atX) 

(°C> 

want 


0.2%** 
(MPa) 
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Mg-1Zn-2.5Y 

350 

10 

ro /jul 

339 

403 

8 

rnti&me 

Mg-1Zn-3Y 

350 

10 
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335 
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8 


Mg-1Zn-3.5Y 

350 

10 

rfs /nn 

356 
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Mg-1.5Zn-1.25Y 
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! 10 


340 
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400 

10 

I rn /Jm 
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396 
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10 
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389 
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I 

400 

10 

rf> tm 
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361 
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Mg-2Zn-2Y-0.2Zr 

350 

i 10 
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465 
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i 

400 

10 


425 
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! i 

400 

! 2.5 

f*- 14 * ?B 

rn /nn 

345 

406 

4.87 

ISJifliJiel I 
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/.D 

rn /fin 
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ODD 

400 

6.5 
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] Mg-2Zn-2Y-2AI 

350 

1U 

rfi /nn 

o o ^ 

366 

380 

8.5 1 


Mg-2Zn-2Y-1.3Ca 

350 

10 

|W,;g 

rn /jm 

411 

450 
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Mg-2Zn-2Y-0.5Ag 

350 

10 


388 

438 

9 


Mg-2Zn-2Y-1Si 

350 

10 

m/nn 

396 

433 

6.5 


! Mg-2Zn-3.5Y 

350 

10 

rn/jm 

360 

446 

9.5 


Mg-2.5Zn-1.5Y 

350 

10 

e;B 
nr» /fin 

343 

361 

7 


Mg-2.5Zn-2Y 

350 

10 

nn /nn 

385 

415 

3.7 

HM24 

i 
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10 

i^i^B 

rn /mi 

345 
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6 


Mg-2.5Zn-3.5Y ! 450 

10 

nn /no. 
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9 


Mg-2.5Zn-4Y 

450 

10 

rn /JBL 

370 

450 

6 


1 1 

450 

10 

200 

286 

385 

18.1 

1 H«Sglj28 

Mg-3Zn-3Y 

450 

10 


430 

487 

7.5 i 


i 

450 

10 

200 

287 

351 

21.1 


Mg-3Zn-3.5Y 

450 

10 

•W-CB 

m /nn 

440 

492 

6 


Mg-3.5Zn-3Y 

350 

10 

rnvjni 

425 

490 

7.5 

HSfe0lj32 

Mg-3.5Zn-4.5Y 
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10 

rtt 'B 

m Ann 

404 

491 

3.5 


Mg-4.5Zn-3Y 
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10 

rfj/nn 
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7.5 

H«50J34 
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2.5 
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0.5 


Mg-0.5Zn-2Y 

350 

10 

rn /nn 
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6 

HJ60I36 


400 

10 
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270 
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2 

S816«!37 

i 

400 

10 

rn /nn 

365 

396 

5 

mmms 

Mg-1Zn-1Y 

350 

10 

rfs /nn 

360 

390 

2 

HSi39 

I 

i 

10 

rn /nn 

373 

384 

4 


Mg-1Zn-1.5Y 

350 

10 

rn /fin 
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380 

1.3 


Mg-1Zn-2Y 

350 

10 

rS/im 

375 

420 

4 

1 gg«£gl]42l 

i 

400 

10 

A /An 
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385 

7 


Mg-2Zn-2Y 
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1 
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rn /nn 

80 
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1.5 


Mg-4Zn-1Y 

400 

10 

«^:b 

260 

325 

9.8 


Mg-1Zn-0.5Y 

350 

10 

m /an 
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340 

0.5 


i&Mg 

350 

10 

rfJ /JUL 


45 

35 


Mg-IZn 

350 

10 
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67 

50 
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10 

rp /Jm 
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15 


[0152] mm. zntY<Dmnmmti:z>m* (DMg-zn-Y^m^u^ mK^-r^m 
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[0154] i«3ft^i«W^^^A^<Dl5ffi^©«^^i-5i:, #t5^/h*<Tt>3S^ 

1) (2) SflWfc-t-^*^* A^-CfeSdi:^s^ffl>fb^^d^^*LV \ 
S>-15d+435---(l) 
S^325---(2) 

[0155] M KDmfeT* 9f!>*h±W& (DRV 1 (2) ^fci-Mg-Zn-Y^^m^ffl 
02^i-^*5»3T**)So 

o^«9, ±^^(l)S.t^(2)^fci-Mg-Zn-Y^^m^fSffl^, 02^-TK 
-L-C-D-E-F-G-H-KOi^-eiatffSia-efco-C. g-h-k-l-c-d-e-fo 

*fc, ±m&(l)R.Tf(2)&mt£l~1fr&^Mgr-Zn-Y&&<DMl&i&Wn. M2iZ. 
^-M-J-C-D-E-F-G-H-KD^-CHtftSia-efco-C, G-H-I-J-C-D-E-F 

Ji|S^(l)^(2)^^i-J;«90*bV>Mg-Zn-Y^(Dm^f5IS«, El 
2(C^-TA-B-C-D-E-F-G-H-A(D^-eiatpfB[ST^oT, G-H-A-B-C- 
D-E-F<Di8l_L<Sr^£&V ^fgffl-efc^o 
[0156] j^u m2iZvk~tMmZn1)nm?'%, Y&O. 75lg^%-e&<9. ^KteZnJ^lJgH^/o 
, Y^o. 5m^%Xm, &SQ£Zni>W%¥%. Y&O. 5j§C^-%-e&<9, ^L«Zn^5 
/m^%, YtfO. 5j®T-%-e*>«9> ^J«:Zn^2M^%, Y/^0. 75M^%T'fe«9, 
^CttZniS5^%, YdS3®^%-e*>t), ^tDttZn*S5®^%, Y&5m*%X*1hY) 
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